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(54) COOLING OF MELT-SPUN FIBER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
cooling melt spun fiber, capable of carrying out uniform 
cooling free from dispersion of solidifying point and 
providing a fiber free from unevenness of physical 
properties and winding as package having good wound 
shape in winding by cooling melt spun fiber in a cooling 
cylinder in which stable stream is formed. 
SOLUTION: In a method for melt-spinning a 
thermoplastic polymer from a spinneret 1 , cooling the 
resultant yarn by a cooling air-blowing device 2, 
successively traveling the yarn through a cooling cylinder 
3 and taking the yarn off by a taking-off roller 7, a 
descending stream is formed in traveling direction of 
yarn in the cooling cylinder 3 and the yarn having >50 
denier single yarn fineness after taking off by the taking roller 7 is traveled through the interior 
of the cooling cylinder to cool the yarn. 
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Machine Translation of JP 1 1-61550 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cooling approach of the melt-spinning fiber which carries out melt spinning of the 
thermoplastic polymer from a spirmeret, cools a line of thread with the blasting equipment of the 
cooling style, and is characterized by to make a descending current form along the transit 
direction of a line of thread in a cooling dome, to make it run the line of thread from which the 
single-yam fineness after the taking over by the taking-over roller becomes 50 deniers or more 
about the inside of this cooling dome, and to cool in the approach of taking over with a taking- 
over roller after making it run in a cooling dome continuously and cooling. 
[Claim 2] In the approach of carrying out melt spinning of the thermoplastic polymer from a 
spinneret, and cooling a line of thread with the blasting equipment of the cooling style, and 
taking over with a taking over roller, after making it run in a cooling dome continuously and 
cooling Attach the pipe which sprays a down draft in accordance with a wall in a cooling dome, 
and tubed covering is prepared in accordance with a wall at the part in a cooling dome inside the 
pipe of a parenthesis. The cooling approach of the melt spinning fiber characterized by maiking it 
run the line of thread from which the single-yam fineness after the taking over by the taking over 
roller becomes 50 deniers or more about the inside of this covering, and cooling. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling approach of melt spiiming fiber that 
synthetic fibers without physical-properties spots, such as a polyamide and polyester, can be 
obtained, by performing uniform cooling. 
[0002] 

[Description of the Prior Art] A thermoplastic polymer is fiised and the line of thread which 
carried out spirming from the spirmeret in the approach of manufacturing synthetic fibers, such as 
a polyamide and polyester, by the 1 process method is cooled with the blasting equipment of the 
cooling style, and after cooling within a cooling dome continuously, it takes over, or it extends 
succeedingly and rolls round. It is not solidified completely, but the line of thread which was 
cooled with the blasting equipment of the cooling style after melt spirming in the case of the line 
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of thread of a brand with large single-yam fineness is the factor in which the condition of the air 
current of a cooling dome influences the location of the solidifying point of a line of thread, and 
the condition of solidification, in order to solidify, while running in a cooling dome. A cooling 
dome is usually an about [ 2-5m ] thing, dispersion produces the air current in a cylinder in the 
location of the solidifying point of a line of thread by turbulence or turbulence of this air current 
which becomes empty, uniform cooling is checked by the atmospheric^jjressure difference and ; 
physical-properties spots arise according to it. 

[0003] The down draft stabilized within the cooling dome by this is formed, that turbulence of 
the air current in a cylinder arises decreases, uniform cooling is performed [ the direction and the 
downward company air current which are taken over since the surface area of a line of thread 
becomes large in case melt spinning of the line of thread of a brand with small single-yam 
fineness is carried out increase, ], and a line of thread without spots is easy to be obtained. 
[0004] Since the surface area of a line of thread becomes small on the other hand in case melt 
spinning of the line of thread of a brand with large single-yam fineness is carried out, there are 
few downward company air currents and the air current stabilized within the cooling dome is not 
formed. Therefore, by being easy to be influenced of turbulence by the air current in the cooling 
dome by the atmospheric-pressure difference, since single-yam fineness is moreover large, time 
amount vnl\ be taken by solidification, and it will be greatly influenced by the air current of 
turbulence, consequently dispersion and uniform cooling were checked for the location of the 
solidifying point of a line of thread, and the line of thread before solidifying had the problem of 
becoming the line of thread which physical-properties spots produced. Furthermore, when the 
line of thread which physical-properties spots produced in this way wa^jrolled round, the thread ; 
breakage, passage yam, and field omission arose, and there was a problem of becoming the bad 
package of a volume figure. 
[0005] 

[Problem(s) to be Solved by the Invention] By solving the above troubles and cooling the line of 
thread of a brand with large single yam fineness within the cooling dome in which the stable air 
current be formed , this invention can perform uniform cooling without dispersion in a 
solidifying point , can obtain a line of thread without physical properties spots , and make it a 
technical technical problem to offer the cooling approach of the melt spinning fiber which can be 
roll round in the package of a good volume figure at the time of winding . 
[0006] 

[Means for Solving the Problem] this invention persons reached this invention, as a result of 
inquiring wholeheartedly, in order to solve the above-mentioned technical problem. Namely, the 
first invention carries out melt spinning of the thermoplastic polymer from a spinneret, cools a 
line of thread with the blasting equipment of the cooling style, and after making it run in a 
cooling dome continuously and cooling, it sets it to the approach of taking over with a taking 
over roller. A descending current is made to form along the transit directiomof a line of thread in> 
a cooling dome, and let the cooling approach of the melt spinning fiber characterized by making 
it run the line of thread firom which the single-yam fineness after the taking over by the taking 
over roller becomes 50 deniers or more about the inside of this cooling dome, and cooling be a 
summary. In the approach of the second invention carrying out melt spinning of the thermoplastic 
polymer from a spinneret, and cooling a line of thread with the blasting equipment of the cooling 
style, and taking over with a taking over roller, after making it run in a cooling dome 
continuously and cooling Attach the pipe which sprays a down draft in accordance with a wall in 
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a cooling dome, and tubed covering is prepared in accordance with a wall at the part in a cooling 
dome inside the pipe of a parenthesis. Let the cooling approach of the melt spinning fiber 
characterized by making it run the line of thread from which the single-y^ijiiineness after the 
taking over by the taking over roller becomes 50 deniers or more about the inside of this 
covering, and cooling be a summary. 
[0007] 

[Embodiment of the Invention] Next, this invention is explained to a detail using a drawing. 
Drawing 1 is outline process drawing showing one embodiment of the cooling approach of the 
melt spinning fiber of this invention. Drawing 2 is the explanatory view showing 1 inside the 
cooling dome used for the first invention (also condition of an air current) embodiment, drawing 
3 is the explanatory view showing 1 inside the cooling dome used for the second invention (also 
condition of an air current) embodiment, and drawing 4 is the plan of the cooling dome of 
drawing 3 . 

[0008] First, as a thermoplastic polymer by which melt spinning is carried out in this invention, 
polyester, such as a polyamide of nylon 6 and 66 grades and polyethylene terephthalate, may be 
mentioned, and these copolymers are sufficient. 

[0009] This invention fuses these thermoplastic polymers, and after cooling by making it spray a 
cooling wind and run in a cooling dome 3 to the line of thread Y which carried out spinning from 
the spinneret 1 continuously with the blasting equipment 2 of the cooling style first, it relates to 
the approach of taking over. After oils are given to the line of thread Y completely solidified 
within the cooling dome 3 by oils grant equipment 5 and it converges with a focusing 
arrangement 6, it is taken over by the taking over rollers 7 and 8, and is rolled round with take-up 
motion 9. 

[0010] hi addition, as blasting equipment 2 of the cooling style, the thing of single-sided blasting 
as shown in drawing 1 may also be sprayed annularly. And in this invention, after cooling with 
such blasting equipment of the cooling style, it is required to make it run in the cooling dome in 
which the air current stabilized along the transit direction of a line of thread in the line of thread 
which has not been solidified completely yet was formed, and to cool and solidify. 
[001 1] The first invention makes a down draft form along the transit direction of a line of thread 
in a cooling dome, makes it run a line of thread, and cools the inside of this cooling dome. As a 
means to make a down draft form in a cooling dome As long as it forms the down draft of 
homogeneity, fixed in a cooling dome and the thing to which what sprays a cooling wind from 
the upper part in a cooling dome attracts air from the lower part of a cooling dome may be used, 
but as shown in drawing 4 That from which the air compressed from two or more holes 1 1 which 
attached the pipe 4 around the upper part of a cooling dome 3 in accordance'^ith the wall, and 
were equally established in it at the pipe 4 blows off along the transit direction of a line of thread 
is desirable. 

[0012] Thus, the stable air current which overcomes turbulence of the air current generated 
according to the difference of the atmospheric pressure in a cooling dome is formed by making a 
down draft blow off from the upper part in the transit direction of a line of thread, or attracting 
air and making a down draft form from the lower part in accordance with the wall of a cooling 
dome. Therefore, since a line of thread is cooled running in the cooling dome in which the stable 
down draft was formed, without the location of the solidifying point of a line of thread differing 
also in the case of the large line of thread of a brand of turbulence or cone single-yam fineness, 
uniform cooling can be performed and the air current of a cooling dome can obtain a Ime of 
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thread without spots. 

[0013] As shown in drawing 3 and 4, the second invention attaches around the upper part of a 
cooling dome the pipe 4 which blows off a down draft in accordance with a wall, it is the upper • 
part of a cooling dome, and it forms the tubed covering 10 in accordance with a wall at a part of 
cooling dome inside the pipe of a parenthesis, makes it run the line of thread from which the 
single-yam fineness after the taking over by the taking over roller 7 becomes 50 deniers or more 
about the inside of this covering, and is cooled. 

[0014] Thus, when tubed covering is prepared in a cooling dome, the descending current which 
blows off from a pipe passes along between covering and cooling domes. And the down draft 
which has passed along between covering and cooling domes from the lower limit of covering in 
the cooling dome in which downward covering is not installed is formed in [ whole ] a cooling 
dome, and a down draft is formed in [ whole ] outflow and a cylinder. On the other hand, within 
covering, although the descending current is not blowing off, if the descending current passing 
through between covering and cooling domes blows off from the lower limit of covering in [ 
whole ] a cooling dome, a part of air which blew off according to the atmospheric-pressure 
difference will be inhaled in covering, and an ascending air current will' be formed. 
[0015] By a line's of thread running in covering with which the stable ascending current was 
formed like [ since the air current in covering is stabilized by this ascending current ] the first 
invention in which the descending current stabilized in the cylinder is formed, and being 
solidified in the meantime, uniform cooling can be performed and dispersion in a solidifying 
point does not arise. 

[0016] Therefore, in tubed covering prepared in a cooling dome, it is required to choose the die 
length of covering so that the solidifying point of the line of thread it runs may exist. Although 

what is necessary is just to change the die length of covering suitably with single-yam fineness, 
the number of filaments, etc. of a line of thread, it is desirable to consider as the die length of 1 / 
2 - 1/3 of the die length of a cooling dome in general. 

[0017] Within the cooling dome which the cooling effectiveness of a line of thread increases, and 
does not have covering when the ascending air current formed is the transit direction and reverse 
sense of a line of thread within covering of a cooling dome, since the down draft is formed, air 
extension by air resistance is performed within a cylinder, the tension at the time of taking over 
increases, the shake of the line of thread on a taking over roller decreases, and it is thought that 
the duty which makes the physical properties of a line of thread homogfefiei-f^ more has been 
achieved. Moreover, within covering of a cooling dome, although the descending current is 
formed in the ascending current and the part without covering, a line of thread is not influenced 
by the air current somewhat produced near the lower limit of covering of turbulence, in order to 
solidify completely within covering. 

[0018] Moreover, what is necessary is to hook on upper limit, to prepare an ingredient, to hook 
on the upper limit of a cooling dome, and just to install, in order to install covering. Especially 
the quality of the material of covering is not limited, and a zinc plate, a stainless steel plate, vinyl 
chloride resin, etc. are mentioned. 

[0019] What is necessary is just to choose suitably with single-yam fineness or the number of 
filaments about the rate and amount of a down draft which blow off from the upper part in a 
cooling dome along the transit direction of a line of thread, so that the above effectiveness can be 
done so. 

[0020] Although the high-speed spinning method which extends the second invention 




succeedingly and rolls it round after taking over at high speed (about 3000m/(minute)) may be 
used for a start, it is desirable to adopt the spin draw method which takes over at a low speed 
(about 500-1000ni/(minute)), and is extended succeedingly. 

[0021] In this invention, although the line of thread which is run in a cooling dome and cooled is 
a line of thread of the brand with large single-yam fineness with which the single-yam fineness 
after the taking over by the taking over roller becomes 50 deniers or more, as shovm in drawing 1 
, the single-yam fineness of the line of thread by which two or more taking over rollers were 
taken over with the 1st taking over roller 7 in a certain case is said. And when extending 
following the taking over back as mentioned above, it extends between the taking over rollers 8 
after the 2nd. And the single-yam fineness after taking over is 50-400 preferably. It is 50-150 
preferably to a denier and a pan. It is a denier, as for the single-yam fineness after extension, it is 
desirable to consider as an about 10-70-denier thing, and the number of filaments is 20-100. The 
thing of extent is desirable. -^-^vv^rr 
[0022] 

[Example] Next, an example explains this invention concretely. In addition, evaluation in an 
example was performed by the following approach. 

(1) Dispersion JIS of reinforcement and ductility L-1013 7 5 According to one law, it examined 
by pulling using the Shimazu constant-rate-of-extension mold testing machine. Grip spacing is 
25cm, a hauling rate is 30cm, and the load SD (gf) when a sample cuts, and elongation E (cm) 
were measured. Measurement is 100 at intervals of 10m. Reinforcement and ductility are 
computed by a time deed and the degree type, Standard deviation estimated dispersion. 
Reinforcement (gf/d) = SD/d d: Conditioned-weight fineness of a sample Ductility (%) =ELxlOO 
L: Grip spacing (25cm) 

(2) Volume figure (****** %) 

The rolled 7kg package was judged visually and it evaluated in the following four steps. 
O : although there was no fitness Oifitness **:side omission extremely, x:side omission with a 
blister and a blister performed spinning continuously for **** (3) thread-breakage 72 hours, and 
counted the count of the thread breakage in the meantime. 

[0023] the nylon 6 chip of example plane 1 pair viscosity (the sulfuric aci^was used as the 
solvent 96%, and it measured at concentration 1 g/dl and the temperature of 25 degrees C.) 3.50 - 
- using - melting temperature 270 ** - carrying out - 0.70mm of apertures, and a hole - melt , 
spirming was carried out using the mouthpiece of a-28 number. After passing the heating hood 
and cooling the line of thread which carried out spinning with the blasting equipment of the 
cooling style of single-sided blasting according to the process shown in drawing 1 , it cooled by 
making it run in the cooling dome (3.5 m) prepared directly under the blasting equipment of the 
cooling style. At this time, as shown in a cooling dome at drawing 4 , the pipe which blows off 
air in accordance with a wall in the upper part of a cooling dome was attached, and the down 
draft was formed in the cooling dome. Then, by the spin draw method, the taking over roller 7 
took over, and it extended between the taking over roller 7 and 8 succeedingly, and rolled roxmd 
with the take-up motion 9 of 3000m rate for /. A line of thread is a line of thread which the 
single-yam fineness after the taking over by the taking over roller 7 is 128 d, and was finally 
obtained. It was a 840d/f [ 28 ] thing. At this time, evaluation of the physical properties of the 
obtained line of thread and a volume figure, and the count of the thread breakage is shown in 
Table 1. _ 
[0024] The number of holes, discharge quantity, etc. of two to example 3' ij^inneret were 
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changed, and it carried out like the example 1 except having made it become the thing of a value 
as shows the single-yam fineness after the taking over by the taking over roller of a line of 
thread, and the fineness of a line of thread finally obtained in Table L At this time, evaluation of 
the physical properties of the obtained line of thread and a volume figure, and the count of the 
thread breakage is shown in Table L 

[0025] Air was not blown off from the pipe of the example 1 of a comparison - 3 cooling-dome 
upper part, but it carried out like the example 1 except having made it become the thing of a 
value as shows the single-yam fineness after the taking over by the taking over roller of a line of 
thread, and the fineness of a line of thread finally obtained in Table 1, without forming a down 
draft in a cooling dome. At this time, evaluation of the physical propertfes^of^the obtained line of 
thread and a volume figure, and the count of the thread breakage is shown in Table 1 . 
[0026] The pipe was attached around the upper part in example 4 cooling dome in accordance 
with the wall, and it carried out like [ spray a descending current fi"om this pipe, prepare tubed 
covering in accordance with a wall inside the pipe of a parenthesis, and ] the example 1 except 
having cooled the inside of covering by making it run a line of thread. Covering was a product 
made firom a zinc plate, and die length was the thing of 1 .5 m. At this time, evaluation of the 
physical properties of the obtained line of thread and a volume figure, and the coimt of the thread 
breakage is shown in Table 1. 
[0027] 
[Table 1] 



[0028] The evaluation of the volume figure which physical-properties spots do not have, either 
and was rolled roimd by the package of the line of thread which generating of the thread breakage 
does not have, either and was obtained in the examples 1-4 was also high so that more clearly 
than Table 1 . the fiber which the examples 1 and 3 of a comparison had many counts of thread- 
breakage generating, that of the volume figure of a package were bad, and was obtained on the 
other hand since the air current stabilized in the cooling dome by the examples 1-3 of a 
comparison was not formed - physical-properties spots - having been generated . The blister 
had arisen and the example 2 of a comparison of the volume figure was [ the rolled-roimd 
package ] bad, although there were comparatively few physical-properties spots of the obtained 
fiber. 
[0029] 
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[Effect of the Invention] By cooling and solidifying within the cooling dome in which the air 
current stabilized in the line of thread was formed according to the cooling approach of this 
invention, the line of thread which can perform uniform cooling, does not have dispersion in the 
solidifying point of the line of thread at the time of cooling, and does not have physical- 
properties spots can be obtained, and it becomes possible to roll round in the package of a still 
better volume figure. .tci vc*" 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is outline process drawing showing one embodiment of the cooling approach of 
the melt spinning fiber of this invention. 

[Drawing 21 It is the explanatory view showing 1 inside the cooling dome used for the first 
invention (also condition of an air current) embodiment. 

[Drawing 3] It is the explanatory view showing 1 inside the cooling dome used for the second 
invention (also condition of an air current) embodiment. 
[Drawing 41 It is the plan of the cooling dome of drawing 3 . 
[Description of Notations] 

1 Spinneret 

2 Blasting Equipment of the Cooling Style 

3 Cooling Dome 

4 Pipe 

5 Oils Grant Equipment 

6 Focusing Arrangement 

7 Eight Taking over roller 

9 Take-up Motion 

10 Covering 

Y Line of thread 
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